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Objectives. This study examined the impact of drug coverage generosity on older per-
sons’ prescription events (fills) and expenditures.

Methods. A cross-sectional study was conducted of 6237 older persons from the
1995 Medicare Current Beneficiary Survey. Dependent variables were per capita pre-
scription events and expenditures. Independent variables were insurance type and drug
coverage generosity. Control variables included sociodemographic and health status
factors.

Results. Regardless of insurance type, per capita prescription events increased as drug
coverage generosity improved and then decreased at the most generous level. Per ca-
pita prescription expenditures increased as generosity improved; with generous pre-
scription coverage, prescription expenditures were approximately 3 times those with
Medicare only.

Conclusions. Even when factors that affect drug use and insurance selection are con-
trolled, prescription coverage generosity influences prescription use. (Am J Public Health.
2002;92:1257–1263)
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health status conditions. At the time of this
investigation, Medicare Current Beneficiary
Survey (MCBS) data from 1991 through
1995 were available as public use files. We
examined the 1992 through 1995 MCBS
data sets cross-sectionally for our investiga-
tion. Results from 1992 through 1994,
which are available from the authors, are
generally consistent with the 1995 findings
reported here.

METHODS

Data Source
The MCBS is a continuous, multipurpose

survey sponsored by the Health Care Financ-
ing Administration (HCFA) that provides in-
formation on health care use and expendi-
tures. In-depth information about the MCBS,
its sampling methodology, and its imputation
algorithms have been extensively described
elsewhere.13–16 The MCBS represents the en-
tire Medicare population (i.e., disabled indi-
viduals aged younger than 65 years), as well
as community- and institution-dwelling older
persons aged 65 and older. Its sampling
methodology oversamples older persons aged

85 and older and the nonelderly disabled. In-
terviews are conducted in the home, and ad-
ministrative and billing information is linked
to survey data by HCFA. Older persons are
followed and reinterviewed throughout their
transitions between community and institu-
tion dwelling. Summary data on inpatient
hospital, outpatient hospital, and medical
provider services and expenditures are col-
lected from both the household survey and
claims data. The survey data are then
matched with the claims data to adjust for
possible underreporting by MCBS partici-
pants, to fill in missing information, and to
make corrections in the survey information.17

Prescription use and expenditure informa-
tion are collected and summarized from
thrice-a-year household interviews. The pre-
scription expenditure and event data used in
this study are collected and summarized
from survey data, with missing data statisti-
cally imputed.13

Sample
Study participants were required to have

been 65 years or older as of July 1, 1995, to
have been participants in the MCBS survey

Medicare beneficiaries (older persons and the
disabled) account for 14% of the US popula-
tion but consume 36.5% of the $831.7 bil-
lion spent for health care. Prescription drug
use is an essential part of maintaining and im-
proving the well-being of older persons. Older
persons, on average, receive 20 prescriptions
per year. The range for older persons without
drug coverage is 12 to 20 prescriptions per
year; for older persons with coverage, the
range is 20 to 25.1 The number and type of
chronic diseases present in this population
that require prescription medication explains,
in part, this high use.2,3

Although approximately 91% of commu-
nity-dwelling older persons either had some
form of supplemental health insurance or
were enrolled in a Medicare health mainte-
nance organization (HMO) in 1995,4,5 only
53% had stable prescription drug coverage,
and this percentage has not increased.6,7 Cur-
rently, Congress and the president support
the idea of prescription drug coverage for US
older persons but differ on its design and
payment.8

Previous studies have consistently noted
that possession of prescription drug coverage
increases prescription expenditure and
use.1,7,9–12 The level of coverage generosity,
however, varied widely among and within the
sources of prescription drug coverage in these
studies.1,7,9–12 Moreover, none of these studies
examined the association between different
levels of generosity of coverage and prescrip-
tion expenditures and events (fills), nor did
they control for health status factors.

Responding to the ongoing debate regard-
ing a Medicare prescription drug benefit, this
study examined the relationship between the
generosity of outpatient prescription drug
coverage for older persons and their outpa-
tient prescription service events and expendi-
tures, controlling for sociodemographic and
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for all of 1995, to have been enrolled in
Medicare Part A and B for all of 1995, and
to have had at least 1 prescription event
during 1995. Older persons were excluded
if they died any time during the year, had
end-stage renal disease, received any Medic-
aid benefits, or had partial-year supplemen-
tal insurance coverage. These criteria al-
lowed us to focus on the population of
interest. After the inclusion and exclusion
criteria were applied, 6237 older persons
were in the study sample. This study was ap-
proved by the University of Minnesota Insti-
tutional Review Board, Human Subjects
Committee.

Independent Variables
All statistical models contained 2 inde-

pendent variables, insurance coverage and
generosity of outpatient prescription drug
coverage. The first variable, insurance cov-
erage, distinguished the type of supplemen-
tal insurance coverage a person possessed
after Medicare, if any. Insurance coverage
was categorized into 6 mutually exclusive
types: (1) Medicare HMO; (2) private sup-
plemental, employer purchase (Private-E);
(3) private supplemental, independent pur-
chase (Private-I); (4) private supplemental,
employer and independent purchase; (5) pri-
vate supplemental, employer/independent/
HMO; and (6) Medicare only, the reference
group. All types were included in the overall
model fitting, but 2 types (private supple-
mental, employer and independent purchase;
private supplemental, employer/indepen-
dent/HMO) were too small to generate sta-
ble results and are not reported here.

The second variable, generosity of outpa-
tient prescription drug coverage, represented
the perceived cost sharing by the older per-
son and was operationally defined as a ratio.
Specifically, out-of-pocket expenditures were
divided by the total net expenditures for pre-
scriptions (defined as total expenditures for
prescriptions paid by subject and insurers
minus the prescription expenditure covered
by Medicare, because some individuals had
prescriptions that were covered by Medicare).
For these analyses, the generosity ratio was
operationally categorized into 4 levels:
(1) none (ratio>0.99); (2) poor (ratio>
0.80≤0.99); (3) fair (ratio>0.20≤0.80); and

(4) good (ratio>0≤0.20). These 4 levels
were chosen on the basis of a review of the
frequency distributions of the ratios, which
separated the generosity ratio data roughly
into quartiles.

Outcome Variables
Model dependent variables were specific

yearly per capita prescription events (fills) and
prescription expenditures (expenditures repre-
sent cost to the individual as well as the in-
surer). These variables came directly from the
MCBS database.

To better understand the impact of gen-
erosity and insurance type on event count, we
set up the model equations to compare the
event counts of each combination of insur-
ance type and generosity level (e.g., Medicare
HMO with fair generosity, Private-I with good
generosity) with the event counts of a stan-
dardized reference group. The reference
group chosen for this study was the Medicare-
only insurance type with a generosity of
none. These comparisons, called event ratios,
also included 95% confidence intervals. With
the event count of the reference group stan-
dardized to 1.0, the event ratio represents
how many more (or fewer) events per person
the insurance type and generosity combina-
tion group had compared with the Medicare-
only group. For example, if an insurance–
generosity combination had an event ratio of
1.2, subjects in this group had 20% more
prescription events per person compared
with subjects in the Medicare-only group
who paid for all drugs out-of-pocket.

Similarly, we set up the model equations to
compare the expenditures of each combina-
tion of insurance type and generosity level
with those of the Medicare-only group. These
comparisons, called expenditure ratios, also
included 95% confidence intervals. The ex-
penditure total of the reference group (Medi-
care only) was standardized to 1.0.

Control Variables
In all analyses, sociodemographic and

health status variables that have been previ-
ously shown to influence prescription use or
insurance selection were chosen a priori to
control for possible confounding effects on
older persons’ prescription use and expendi-
tures.2,6,15–25 These control variables included

age, race/ethnicity, sex, income, marital sta-
tus, number of personal activities of daily liv-
ing (ADL) limitations,26 number of instru-
mental activities of daily living (IADL)
limitations,26 self-perceived health status,
number of chronic diseases, census region,
and metropolitan residence status.2,6,15–25

Statistical Analyses
Descriptive statistics of the sample popula-

tions were calculated for the entire 1995
sample and for the sample categorized by in-
surance type. Event and expenditure models
were built for 1995. In the model analyses
that used number of events as the dependent
variable, we constructed a log linear model
using a Poisson distribution.27 In the model
analyses that used prescription expenditure as
the dependent variable, expenditure was first
transformed to a natural logarithmic scale.
This transformation, which served to elimi-
nate a marked skew in the expense data dis-
tribution, is a routine procedure for expendi-
ture data.27 After transformation, the
residuals from the analyses of variance were
roughly normal. An ordinary linear model
was then constructed. F test statistics for ex-
penditure models and χ2 test statistics for
event models were performed on the inde-
pendent variable combination, which includes
what can be considered the insurance and
generosity main effects and their interac-
tion.27,28 SAS PROC GENMOD software was
used for all modeling.29

RESULTS

In Table 1, self-perceived health status,
marital status, metropolitan residence status,
and income of the sample population were
similar to the ratings reported for the total el-
derly population in 1995.4,30 The sample
populations contained greater proportions of
White individuals and older individuals with
poorer health compared with the total el-
derly population. The insurance coverage dis-
tributions of the sample population were sim-
ilar to those of US community-dwelling older
persons, except that the sample population
had a higher percentage of older persons
possessing Private-I insurance. Table 1 also
shows the percentage of persons with the 4
insurance types by generosity level. For ap-
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TABLE 1—Descriptive Statistics (%) of 1995 Sample Population, by Insurance Typea: Medicare 
Current Beneficiary Survey

Independent Purchase Employer Purchase
1995 Sample (Private-I)b (Private-E)c Medicare HMOd Medicare Onlye

(n = 6237) (n = 2278) (n = 1913) (n = 791) (n = 517)

Sex

Male 40.7 35.5 44.1 45.2 42.5

Female 59.3 64.5 55.9 54.8 57.5

Age

65–74 48.9 38.6 47.1 45.6 45.3

75–84 37.1 42.2 38.9 38.7 35.6

≥ 85 14.0 19.2 14.0 15.7 19.1

Race/ethnicity

White 91.2 95.1 92.3 86.0 75.1

African American 6.3 3.1 5.5 9.6 20.1

Other 2.5 1.8 2.2 4.4 4.8

Metropolitan status

Metro 73.1 62.3 76.7 90.1 66.5

Nonmetro 26.9 37.7 23.3 9.9 33.5

Marital status

Married 54.7 49.2 61.1 57.4 46.6

Widowed 37.4 43.8 31.5 34.4 42.4

Divorced/separated 4.8 4.2 4.7 5.6 7.3

Never married 3.1 2.8 2.7 2.6 3.7

Income, $

≥ 5000 3.5 4.1 2.4 3.7 7.8

5001–10 000 17.8 22.8 9.5 18.7 37.7

10 001–15 000 20.6 22.7 17.7 21.2 25.7

15 001–20 000 15.9 15.3 17.7 15.2 10.8

20 001–25 000 13.2 11.3 16.9 15.0 5.2

>25 000 29.0 23.8 35.9 26.2 12.8

No. of chronic diseases

0 5.9 6.0 6.1 7.0 5.0

1 14.0 14.0 13.5 15.0 14.1

≥ 2 80.1 80.0 80.4 78.0 80.9

Self-perceived health status

Excellent 16.3 15.5 16.5 19.9 12.8

Very good 29.1 29.5 29.4 28.7 22.0

Good 31.5 31.0 32.2 32.6 29.8

Fair 17.3 18.5 16.6 12.9 23.8

Poor 5.8 5.5 5.3 5.9 11.6

No. of ADLsf

0 70.1 67.9 72.5 72.3 60.7

≥ 2 17.0 19.4 15.5 14.0 24.4

No. of IADLsg

0 74.2 72.2 75.6 75.6 65.0

1 14.3 14.8 14.9 13.7 15.7

≥ 2 11.5 13.0 9.5 10.7 19.3

Continued



American Journal of Public Health | August 2002, Vol 92, No. 81260 | Research and Practice | Peer Reviewed | Artz et al.

 RESEARCH AND PRACTICE 

Note. Event ratio = per capita prescription events (fills) in each insurance type relative to the per capita prescription events of
the Medicare-only insurance type. For explanation of insurance type and generosity level, see footnotes b through e and h,
respectively, to Table 1. The main effect for the insurance-type variable was significant (χ2

5 = 13.29; P = .0209). Statistically
significant differences were observed among the various insurance–generosity combinations (χ2

23 = 193.52; P < .0001).

FIGURE 1—1995 prescription event (fill) ratio of each insurance type by prescription
generosity level.

TABLE 1—Continued

Insurance generosity levelh

None 57.6 19.1 14.5 61.1

Poor 23.5 10.5 10.6 21.1

Fair 15.2 42.2 53.0 13.9

Good 3.7 28.2 21.9 3.9

aSample n’s by insurance do not add up to 6237; 2 insurance types, although used in model analyses, are not reported here owing to small numbers.
bPrivate-I = persons possessing Part A and Part B Medicare coverage as well as supplemental insurance purchased independently by them.
cPrivate-E = persons possessing Part A and Part B Medicare coverage as well as supplemental insurance through their employer or an employer-based retirement package.
dMedicare HMO = persons enrolled in a Medicare health maintenance organization (HMO) with no supplemental insurance.
eMedicare only = persons possessing Part A and Part B Medicare coverage with no supplemental insurance.
fADLs = activities of daily living (difficulty bathing/showering, walking, dressing, getting in/out of a bed or chair, using a toilet, eating).
gIADLs = instrumental activities of daily living (difficulty in preparing meals, managing money, shopping for groceries or personal items, performing light housework, writing, using a telephone).
hEach level represents an individual’s cost-sharing ratio of prescription medicine for 1995; that is, out-of-pocket expenditure was divided by the total net expenditure for prescriptions (total
expenditures for prescriptions paid by subject and insurers). None (ratio > 0.99) indicates that individuals paid more than 99% of their total prescription expenditure; poor (ratio > 0.80 ≤ 0.99)
indicates that individuals paid more than 80% and up to 99% of their total prescription expenditure; fair (ratio > 0.20 and ≤ 0.80) indicates that individuals paid more than 20% and up to 80% of
their total prescription expenditure; good (ratio > 0 ≤ 0.20) indicates that individuals paid less than 20% of their total prescription expenditure.

proximately 80% of older persons in the in-
dividually purchased supplemental insurance
group (Private-I), prescription generosity was
either none or poor. This contrasts with the
employer-purchased insurance group
(Private-E), in which 70% of the older per-
sons had fair or good prescription generosity.
Additionally, approximately 74% of older
persons in the Medicare HMO group had fair
or good prescription generosity.

Figure 1 presents graphically the outpatient
prescription event ratios reported in Table 2.
As prescription coverage generosity increases
from none to poor to fair, per capita event ra-
tios increase consistently for all insurance
groups. Furthermore, the event ratios appear
to peak at the fair generosity level and then
to decline as generosity becomes good. Per
capita event ratios show heaviest use by Pri-
vate-I type, followed by Private-E, Medicare
HMO, and Medicare only. The main effect for
the insurance-type variable is significant
(χ2

5 =13.29; P=.0209). Statistically signifi-
cant differences were observed among the
various insurance–generosity combinations
presented in Figure 1 and Table 2 (χ2

23 =
193.52; P<.0001).

Figure 2 presents graphically the outpa-
tient prescription expenditure ratios reported
in Table 3. As prescription coverage generos-
ity increases, per capita expenditure ratios
rise consistently for all insurance groups.
Moreover, these ratios continue to increase at
all generosity levels and do not peak or taper
off at poor or fair levels. At the highest level

of generosity for the private insurance types
(Private-E and Private-I), the per capita ex-
penditures are approximately 3 times the
Medicare-only baseline expenditure. Again,

as in the case of event ratios, Private-I per ca-
pita expenditure ratios are greatest, followed
by Private-E, Medicare HMO, and the Medi-
care-only baseline. The main effect for the in-
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Note. Expenditure ratio = per capita prescription expenditure in each insurance type relative to the per capita prescription
expenditure of Medicare-only insurance type. For explanation of insurance type and generosity level, see footnotes b through e
and h, respectively, to Table 1. The main effect for the insurance-type variable was significant (F5 = 10.95; P < .0001).
Statistically significant differences were observed among the various insurance–generosity combinations (F23 = 28.32;
P < .0001).

FIGURE 2—1995 Prescription expenditure ratio of each insurance type by prescription
generosity level.

TABLE 2—Prescription Event Ratios (With 95% Confidence Intervals) of 1995 Sample 
Populationa: Medicare Current Beneficiary Survey

Generosity Levelc

Insurance Typeb None Poor Fair Good

Private-I 1.15 (1.03, 1.27) 1.36 (1.21, 1.51) 1.54 (1.37, 1.72) 1.30 (1.09, 1.56)

Private-E 0.96 (0.84, 1.09) 1.31 (1.15, 1.50) 1.40 (1.26, 1.56) 1.30 (1.16, 1.46)

Medicare HMO 1.02 (0.84. 1.22) 0.98 (0.80, 1.20) 1.47 (1.31, 1.65) 1.41 (1.21, 1.63)

Medicare only 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)

aThe main effect for the insurance-type variable was significant (χ2
5 = 13.29; P = .0209). Statistically significant differences

were observed among the various insurance–generosity combinations (χ2
23 = 193.52; P < .0001).

bFor explanation of insurance types, see footnotes b through e to Table 1.
cFor explanation of generosity levels, see footnote h to Table 1.

surance-type variable is significant (F5 =
10.95; P< .0001). Statistically significant dif-
ferences were observed among the various
insurance–generosity combinations pre-
sented in Figure 2 and Table 3 (F23 =28.32;
P< .0001).

DISCUSSION

This is one of the first studies to show that
prescription expenditure rises through all lev-
els of plan generosity, regardless of insurance
type. This result is consistent with findings

from a study by Davis et al. that compared
the prescription expenditures of Medicare
beneficiaries who had a prescription coverage
benefit with those of beneficiaries without
this benefit.7 Their expenditure ratio esti-
mates for HMO, Private-E, and Private-I in-
surance types were quite consistent with our
corresponding insurance types in the fair gen-
erosity level. (Our fair generosity level was
used in the comparison because Davis et al.
did not address generosity level of prescrip-
tion.) This trend was also seen when we simi-
larly examined data in the 1992, 1993, and
1994 MCBS Cost and Use files.31

In contrast, the Rand Health Insurance Ex-
periment by Leibowitz et al. compared pre-
scription expenditures for 2 groups of indi-
viduals, one with generous outpatient
prescription coverage and the other with no
prescription coverage.32 They found an ex-
penditure ratio that was noticeably less than
our ratios for generous (good) coverage.
However, their study excluded individuals
older than 65 years. It is reasonable to sup-
pose that older persons on fixed or limited
incomes might be more sensitive to insur-
ance effect than younger, working members
of the population.

Another notable finding from our study is
that individuals with the Private-I type of in-
surance spend more on prescriptions than do
individuals without such insurance, even
when the specific Private-I insurance pro-
vides no prescription benefit at all. Possible
reasons for these high expenditures may be
that individuals with this type of insurance
(1) more frequently visit medical providers
and hence obtain more prescriptions, (2) visit
medical providers who are specialists and are
more likely to prescribe new—and therefore
expensive—prescription medications, or
(3) purchase more—or more expensive—pre-
scription drugs than do individuals with the
other 3 types of insurance.

In our examination of prescription events,
we observed that prescription event ratios
increased with plan generosity up to the fair
level. The fact that use increases with gen-
erosity of prescription drug coverage is con-
sistent with data from the Report to the Presi-
dent on Prescription Drug Coverage, Spending,
Utilization, and Prices.33 That report, based
on MCBS and Medical Expenditure Panel
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TABLE 3—Prescription Expenditure Ratios (With 95% Confidence Intervals) of 1995 Sample
Populationa: Medicare Current Beneficiary Survey

Generosity Levelc

Insurance Typeb None Poor Fair Good

Private-I 1.22 (1.05, 1.41) 1.83 (1.56, 2.16) 2.27 (1.90, 2.71) 3.19 (2.41, 4.22)

Private-E 0.88 (0.74, 1.05) 1.72 (1.40, 2.11) 1.89 (1.62, 2.21) 3.15 (2.67, 3.72)

Medicare HMO 0.95 (0.74, 1.22) 1.00 (0.76, 1.32) 1.51 (1.27, 1.79) 2.68 (2.16, 3.36)

Medicare only 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)

aThe main effect for the insurance-type variable was significant (F5 = 10.95; P < .0001). Statistically significant differences

were observed among the various insurance–generosity combinations (F23 = 28.32; P < .0001).
bFor explanation of insurance types, see footnotes b through e to Table 1.
cFor explanation of generosity levels, see footnote h to Table 1.

Survey data, found that Medicare beneficiar-
ies with prescription coverage fill nearly
33% more prescriptions each year than do
those without prescription coverage.33 There
is nothing in the report that provides insight
into the effects we observed at the highest
generosity levels. Because prescription ex-
penditure ratios showed no corresponding
decline but instead continued to rise, one
plausible explanation is that generous plans
pay for prescriptions in larger quantities
(e.g., 100-day supplies instead of 30-day
supplies). Another explanation is that, com-
pared with less generous prescription plans,
generous plans may cover brand-name
drugs even when a generic drug is available
or may have no formulary restrictions on
high-cost medications. Therefore, even
though prescription events may decrease at
the most generous level of coverage, the
price per event (fill) may increase.

Several potential limitations are associ-
ated with our study. First, we did not have
prescription policy characteristics with
which to develop the generosity variable,
because this information was not available
in the MCBS data. Therefore, the generosity
of the prescription coverage had to be con-
structed from indirect information and may
not necessarily reflect true plan generosity.
Second, although we tried to control for
self-selection bias (i.e., choosing insurance
coverage on the basis of expected use) with
sociodemographic and health status factors,
we may not have accounted for unknown
factors that influence prescription use and
expenditure. Third, the MCBS provided no

information regarding the restrictiveness of
a prescription drug formulary, which itself
would influence per capita expenditure.
Fourth, because this was a cross-sectional
study, no causal inferences could be made.
Finally, our expenditure and event ratios are
conservative estimates; given that expendi-
ture and event information came from the
MCBS household survey, underreporting is
probable.7,34

Despite these potential limitations, our
study associates more generous prescription
coverage with greater prescription expendi-
ture and use among all insurance types,
even after sociodemographic and health sta-
tus variables are controlled. Future research
should examine the relationship between
the level of older persons’ access to essential
pharmacotherapy (especially near-poor
older persons and those with chronic dis-
ease) and health outcomes, quality of life,
active-life expectancy, and changes in other
health care expenditures.
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